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thie study wes conducted to determine the feser- 
Loiiity of using a direct current glow diecharge ef a 
velocity meter up to the epeea of gound. The priaery 
preblem was to show tie depencence of the gloe cischerge 
cnaracteristies on welocity 8@ serersbie from the Geny 
variadles thet effect the characteristics. It wee confire 
eg tnat oy using a0 aSyametrical arraugement of mterial 
and form, the previously experienced buraging of the 
electreces coulda be successfulity avoldec. The Gisenaree 
vroved to be both pressure enc velocity aengitive ane as 
auch ecapts itself to wee @8 @ breeeure Trobe or velocity 
foter. However, gince the glow ils inseneitive tc teme 
perature, it Cannot oe utiilzed as a Hethueter. Un- 
fortunately the reeulte aseve 740 ft./aec. (tach seaper s 
J.70) in this report céennot be relied uven out it ts 
expected that with edeyuste equioment, reliasle oagta up 
to @nG oEeyonc the eveec of sound can be ohteained. The 
Craracterletica proved alas te te e funetion of ine 
electrode materials, size, specing, selsrity, and nossinly 
Wire leagin. a .UVL inch ciageter siatinum @ire -roved ta 
be too ewe ll and fiexioie for ve.ocity SeB@surewmebte WNhere- 


@e@ the .vUi inch Wire nroveu #@tistactor;. 
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Int NYeUCt ius 

aithough la ali proveacility Gore nerer® “eve 
been publishec on various aepects of the fio® alscbharie 
then on ali the other electrical aisecnarge phenomena, it 
fs only in the last few years tnet attention mks teen 
brought to its pessibilities as 8 pressure, velacity, or 
Wach meter. There ig © great need at present for a food 
lngtrument thet can record securately the pressure, velocity 
Or Mecn Humver net only in the labort’tory but @iso in whe 
fiela, such #8 Lia an @ircraft. In the Latter cateper;, 
an eccurete inetrugent aoes not exist today 48 ail ypresent 
inetroments ere subject to position errors (errore uum to 
the position of the probe with resrveet to the Line of 
flight ana tie attituce of the aircraft), inetruannt 
erroré, lossea in the tubes anc Lines, temperature, and 
compreseibliity errors. ‘then too, Sir @peea indicetor 
rescainge of the present dey wuet ve corrected for #ititadte 
(preséure, eeosity change) abd tenpersture Lf the true 
air epeed is de@irec. Thus, today a tilot may be flying 
at 15000 ft. incileating G15 «te. while in reelity bie 
true @ir speed mey be in the viciacity of 400 Ate., eB 
maraec ciiference very saeseniial to asvipetion, fitent 
JienuGing @fa g8Golincse Cinm#umItion. It Le tonerdce oa 
Solutios of thie problem tmat tLe Inveetip~paticon fas atce 
to find out lf an ist roweet cased om the Fiow’ Aischhree 
characteristics would be feasible. Yo the #uthor's 


enchiedje, there ig no sueh inetrumeut Sveilable ocr in 
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existence timt meseuree Flow wp to the veLtocity of sound 
beeec on tnile principle. Tie prime purposes of ite etiudy 
Shell ceai with the giow discharpe characterigtice tor a 
point im Gry @ir @s devencent on preseure @ud sach aAunvoer 
shen using cifierent Size pisiinum wires, chens ing 
electrode spacing, @nc chenging tie polarity of the wire 
Irom negetive to pe@itive. Thies study was oot intended 
to be @ finai Guentitetive solution of the mroeblem put 
Oniy @n exploretory stucy of the mejor parameters efiact- 
ing tne @gpilcation of the gioe discnarpe for @ rreseure, 
Velocit; or mach useter., 

nig Stuay eae carriec out St toe Universit: of 
Minnesota's Kesearch Genter, Aofemount, Winnesotea uncer 
the gupervieion of advisor, Frofesesr J. b. aAKaruao, Neca 
of the vepartment of Aeron@utica i Saplosering af tue 
University of Blancasté. aA Gent of anorreciation t# eles 
owed to vuileutenant Uoumander nobert .. Solienterpser, 8 
fellow stueent, Nr. Franc termer, scilentiet at the center, 
Sud frofeseor we. Sréithasite, for their heir in construct- 
ion asco alleviation of many of the troubles encountered 


GQuring the experinente. 
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A@ is kuowa there are if sSeneral three types al 
éiectricai alecharge® in @lr Lo&t hve sp repec sip4ii icuage 
6na Giflerent characteristics, nawely, toe Tlovngend 
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Pilor to ignition, a current can be mede to 
tlow bet#een two electrodes (the sce-ca_led daric odirant 
aqilechérge cr Lownesnc viseharge) in alr out it is 
essential thet tnere be an erternki current in consicorineg 
the méepnitudce of thie ars current. Gharpe carriers 
(goeitive ions) can be géneratea extermeliy ig the dise- 
charese region from euch sources O8@ A-Yays, ULitreviglet 
Light or @ievated temperetures a@ irom filemes, Sno these 
ione will arift to the cfitmode. If a voltage ulffierential 
exiets @croes the olectroces, electrdoa@t will o@ attracted 
Towards the @node. Ylase eiectrosg@® if #ir at atacarheric 
‘yegsure “@ye 8 lean free path of eprresimately @.0 x 16-5 
Cis @20 Gue to toe lapreseed voliaee@, they will fell frealy 


through thie distance, etrivinpy the pee aol@cule® wiin 
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the energy g@iiweu in the ffeil. Uhle alaetic energy Le 
then ayailsbie for e@excitstion, loniszation er clesocletisn. 
Ji the energy is ineutficleat to oreduce en inelwestile 
cellisioa, the electrone retound in an Simost periedtly 
eleetie reeoll auc carry the energy gsiacec ints toe sext 
free peth. Thue the electrens can secunviete energy 
(thereby raising their temperature). Jairing tris 
accumulation of energy, therefore, no new elLecifons are 
lormec @oc the current cennot rigs csenrite the incresésce 
in yvoltape. {he initial electrens sre eventuelly trane-~ 
norte to the @ucde with the Llane goiney to the cathoce. 

when enough energy if accumulated, #& elLectran 
in traveling to the anode ioniges 8 Seutréi Molecule OF 
Colliaiag #iin it ena one shell electron Le separtied. 
Both @eLectrons now avallaole aiter the f[ireat icnizstica 
treyvei toneruse the Buece Bud Llonize anew. alter the oexrt 
fonizatien there are then feur eleectroena aud titres ioe, 
the coatinuatilon of tnis crosees being ancan ee Toemsend'e 
EZlectren @uc Ion Avaléenche. Atthough cepetcdcing on tite 
Original current for @eryciteatian ame mepgnitaae, the xrocets 
Le noW geli-euetealning out the curremt it ver ameil seine 
of the erder of 1078 to 167!9 auneres. 

ite feasiniiity of thie tyne currett os 6 
velocity Meter #65 succeesfully tuveriipetec be ailhela 
Fuc#S in i84<¢. he fount: tmsi the efieci nt tre air fioe 
COneL#teo ln weawening the current Sy thet ampunt cloer 
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saoce to tue caitede. Ise seeming ullewme ef vine too 
Gurremie ci cifferent maphitudes fiowime tun ome clreuit 
{eaeqg volitepe With @ad without velocity) is ecilveoe simi, 


by e@ing @ Cirgult @@ iniions;: 
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itot 2 ty 4 Ty 


itet * total current 
oe icy = current biown ese,s shiek 
Gomenon foes ts groune 
K I, * curvent ia atlii oir 


He digcaverec thst by changing tne ebhare of tiles 
e.ectrodes the ion véeiecities ere chansec anc trereaue 
the characteristics cf the apperatue will ci#nge enen 
gu jected to impressed air flow aque to the time the ieag 
@re expocedc to it- webhen ine sh@pe of the e:ectrode we 
Chan@ea fromi @ point t0 &@ aphere, even Gown to @ diaNeter 
of 1 mm. (.-U%90 16.;, no Gecreasge in curredt wes efteliisane~ 
ed at velocitiee up to 1c5 m./sec. tnereby indicating 
tnét 8 point or a aphere of extremely emeit dlaseier is 
meceasary, @t% iee@et 81 eulbeonic sveecs. Fruckw® also shoeed 
toet tae ipaition currest (bepinoing cof tne plow ciecnarpe, 
increseea ith incret@icg fiow velocitie®. Tris tw wer, 
Gigniftileant tor the present stu; a8 it indic@®ted bre Oller 
Glechberpge te ce velocity gseneitive: The #eoreiay retwe of 
the inetrument provec to ce a iwumctieo vi The Uisbtence 
cetween eiectroces. Clangping the spaeciag Setwoen ¢_ectrodes 


cuenpes the characteristic (1) due to @ L&#ipfe Snace-or ‘Lode 
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path auu {£) & resiucec ion velocity cue to & Peeuguaa fliele 
inteasity in the vicinity of the anode. The omelier the 
uistence the higner the velocity seeded to ciatinguish Li 
from stLlli oir characteristics. its wpper limit wes de- 
fiagec by ignition anc a@ Vertical tangent te the ct#pectere 
isties curve. ag@in if tne anove alla cathoce ore of the 
ef@G@ea size as veloclty response Was noticed. The seueLiLelis 
however, crovec to be very fooa for tcouetent voltage (leres 
echangee in am@perepe at variaus velostities) but sosr fer 
content empersge. AB axsected there wes no burning eeey 
of the electrodes. 

enen there are two electrodes of cdifferent sizes 
$c Bell sepeareted, the Fleld ie Concentrated at tre 
electroages anc toe Gechenisms which are ective center in 
tne repiom of the litense fielg.e As the voliase ia raised 
G@bove the curd current region, the fielas become suil Lelent- 
ly high for oreakdswn ic toheée regions ions seicre & 
SNErK COOH prepeapete seroe® toe pace space. This hres evoen 
occurs if t#o steppe, one, at the eleetrode or elecirotea, 
Sud secoguly, & vreséseconn of the far itealf: Ll.@. 8 BPare. 
Tee @Wenilestetion of bresade@n at th ciectroce is iV 
emieeion of iLipnt, genareiiy célled sero of 7 iow 


Cc Lecne rege. 


Uloe pviser@rge neplan 
Thus es the fieia strenpih i® reisec hove ive 


TUPRWBeRU vwiseoorpe repime, evflicient enersy ie stcawaleted 
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cy toe iene to Gizslooge Gu Olectronm [rom the emttede on 
impset. ‘these new el#etrone beve collisions om toele wee 
to the &8noce Bha Cause Snother @valanche of icona #nd 
electronme. aAt flret there are cot enovehd of tnene fecann- 
ery ions to make the proecey self-austainiag end Obie 
ihnere sre pulses ef Gorone, they sre guickir extingeuithed 
(in the order of 1077 to 1o7™* #ee.). thie te ave to tlie 
ranid dgecline of the fiele af one moves eway frou the 
cuthoge and @les recavee toe elecironuas ik aoving abeyp 
leave tehind relatively Lamoctile ~ositive Loans €hote 
~peitive epece charfe reduces the field (alectron’s 
velocity is 500 times thet of an ton in astmoarherlic #17). 
Laie Space cherpe then if tlearec by u.eing SWent ints Une 
caihode anu the current Gaeciines. Aben the field Mee 
peea incretsed aulficiestly by the remeveai of positive 
lous, the Last isms etart Bew electron avalanocher G.uc the 
Drecess repette, tne Currest increasing @& the flete is- 
ereages. Toles region ef nen self-sustaining corona ia 
knows g2 the Geiper covuater rep imo and bet boen utitiisned 
in etomic word to Gebect eiecirone, cosmic r@ , emma or 
bete ray Lonization (wef. & pe. 406-306). In thts 
region tee current ise ifferefeing ad @menm esuffietent 
Beconeary ions are formed, (in the vitinitys of 1.0 to 1.5 
nicroawps ; @ steady viraiole slow i@ sbeerved S44 the 
sroeceste becotes sail-sustalilnog ase aiectrous Sie con- 
tinuovely Owing cienplec@d frem the Ovilwode. Ihe cerreet 


wow ifctea@®es repiciy, being of the order of LOG to LOW: 
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Limes dark current mapntitede. The coior of the ¢iecw ie 
depeucent of compoagition of the pes aud is the che of Bir 
ig wither eéimon pink or lavender, it is this disenarge 
that is to be stuciec in thia report. At staoenrheric 
preseure®s with tue wire point of negative poalerity, the 
giow i# localigec over & seell area but af ite treesure 
ie reduced asc there ie 6 high ciffusion of eleetrons, 
the glow becomes very luminous and cifiuse over ire 
eurface of the elsetrodes. Bkith the wire of voeitive 
polarity at atmeeconeric pressure the Luminosity esometinuee 
spreads &86 B&B thin flit over the high field partinasr of 
the conductor, ehite at reduegd vreseure it vay extend 
into the p8p someebat ia the form of streamere oz 
etriatioue. ; 

in tne Dpreviows ceecriniion of the glow Uls¢cimrve 
phenomena, the veecie bes been @ssumec of neceiive wolerity. 
een the neecie is pesitive, tne diseherge, senile #t111 «e 
fiaw, i2 of @ GQifferent aeture. fLonlzatizn tanese ~lece 
at the neecie point ax Yefore but the rscitive fioae is 
travelime io tne ecathovue fine toe fieic too Lew far the 
secondary ehiselen of more eiecirone. However, Lonitetioa 
from photvetectrie eviesion ena vitraviolet reatation 
from the eathoae teker rlace, ime Seceesary? Licht camiie 
from the ~iow 8t the @hote Bm toe dlescterpe if @reio 
Solf-suavé ining. 

ahile much ARe beech Gute te getanllen the 


Go@racteristice of thse glow aischerpge @€e a Fubstion of 
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preseura, alwoet ii of it pas dealt with sressuree of 

£0 mm. Hg. or less &@ ueed ia gesecus tuber. Tressure 

in theee regions hee &¢ eared efiect an Soula be expected 
from the low density of tnwm gad, Alifusaion ef electrone, 
Snd the incressea mean free path. Very Littie oma been 
Come in tne region between atmospherte (760 aa. We.) Bod 
oG tie Hee, @ Fegion highly important if the giow of#- 
charges ie te be usec in wiud tunnels end the earth's 
Stmosgphere. eerner hae shorn (Hef. &) that pressure we 

a profoune effect on the powition of the charsectortletla 
curves ana inciudee seversi characteristics in the debi rad 
yanee. Ue clearly shows furthermore, that these ch®raicier- 
istice shift appreciable aque to humidity and wire seize, 

&nGg change somerhat cue te plete recius, polerity and 
G@lectrode specing. Thus it can ve seen that the rrement 
eiudy shail have to incluae a preseure survey for the 
particuler @pparatuse ena tie crengee in wire blze, “Wietrits 
and specing. wince ary Sir is te be weed 61 Gil tiluees, 
tne vwarladle, humidity, need not be ceoteloerec. 

4&6 atetea in the Ciscourse Ggealing with care 
current, velocity if exnectea to Deve an effect oF ins 
characterietics aue to the blooming aesay cf fQome of the 
cherpge carriere, reauitiay im eae iose of currest for a 
fiven voltepe. 

The suitaoility of the @. of Glecherge for 
veloclty dependence Was invettigniad flreily by F. U. 


—Lnaveali.e. accorcing to vindwali the giow €ielherce Le Ole 
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at atmospheric pressure was supposed to be suileabie alan 
for investigation of the amller turbulence of floes 

with the burning sway of the electredor the oniy dis- 
turbing factor. 0. Baier, of the German Aersneutios} 
Keseerch Inetitute, attempting to checs Vindveil'’s sor 
Coule obtain uo geod results for osciliation Mwasurg@ments, 
primerily dae to the burning swey of the electrodes, 
heeting up of the electrodes and eudden chenger into other 
discharge forms. However, 68 pointed out oO: Rerner, 
sindvall‘ts needles were relatively larce (.15 cm. ta 
cClameter), tne exis of his polnte were vernendicular to 
whe Giretrenmm ena it is poeeidle that he wes working #ith 
enare instead of ¢ g¢iow. eruer's vreliminery Lnveet- 
ipetion inaleateda the glo to Ge sengitive to air Shreae 
up to 411 it.f/sec. #. Fucke, im investigating the isons 
away of the electroaes in & glow ciecharre anemometier, 
showed thet the surning agway if essentiadiiy due ta ® cone 
traction of the Clecherge at the ariode (hot enct) ahs tort 
Svoiding the burning a@ey SMounte to ayoicing toe aot 
Spot. TRis cculd be cone by intrecucing seyemmtry of fore 
Or Miterisl ior booth) imto the electrodes, Oo: Gorm siarly, 
by using alternating current of high freusency. Fucks 

Gnd schulmcher lnveetig@gtitedc the Mattie: oosslblitty, deile 
oiatinum eleotrodee cf .6 (.0195") eua .& mm. (.01186") 
becauee of treir pre-c@inence in reelstenoce to oxidetion, 
ns found tne alternating corremt plex gigcnarpe Buegonoler 


to heve 8 @oreing ranure of only 50 w./aee. (lod ft. /eee.} 
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but yet hea More Trerro@uelibility then any previous Flow 
instrument. 

Lonsaqguently the mein eaphasie of thie invest- 
iretion is to continue #erner’e exporiment and tt te 
hoped thet by using a plétinum aire ed ancther miterial 
és electrodes, voth of different shape, end of the 
em@ilnese used by worner, the burning away sey be avoided 
and velocity senaitivity wp to the speed of eounc mey ce 


recorded. 
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UL Met ay § ee Toes 

wefore aeseribvine the eculpesent ana Gel&case in 
ecucucting the experiments, 1t quet be torne in whie thet 
this study wea carried on jointly with another inalvloos 1 
seeking Gimiier Loformtion for oneratione st suneracole 
insteac of eursenic sreede. Conasduently the equi>eent 
wa Cesignec to accomocate ang teat the effect of Sow 
types of fiow on the ¢low diecnarge. 

Ta26 wind tunsel usec to ohtein the required ele 
fiow wae Gesifnec enecifically fer aupersanic #nedua it 
the orcer of BR ® 2.0 with the intention cf mBking all 
gugeenic runs either in front eof the throat, in the throki 
ttself or, to a Limited cegree, aft of the throat. Is 
this Ganner it waa delileved that resulte c.ose ts € ® 1,0 
Could be sttained, ana @lses, the same Wach nusver coshd 
o@ Dad at various pregtures, showing theret’, snc on@hee 
in the effect cf Mach nuwnuber at aifferent preaeuree. The 
air gupply wae sbisined by tepping into the Rosetonnt 
neeearch sooretories’ Gypereenic Tannel's high rraaeure 
tank ith @ one inch pire iine. This huge tene (175 
cubie [Met) holce air at e2b pel gage, ama lf deaired, 
the Large Ccogprefnsor ured to pump uo thia reservoir, esuid 
ve weed aimuitaneouely When tettilep. ith the #ine tennel 
ugeG in thie exzperineot, ii WES pOSTivin tO onpBiate eon- 
tinuougly up to the BoximWW 8BCN Hawber tte ihed utiliatos 
the ecmOreesor, end for Bu tideflmitely lang peried fub- 


Zopicaily @ithout usiiig the compretear. Yhe tir sear Lire 
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was Gry, neving & dew potnt in the order afl ~€0° F. end 
wae cried before eterage by 6n @electrodryer. 

ine arrengement of the wind tunnel Le 26 seen ia 
Fig. 1. fhe Bir coming from the Storage tnt enters by the 
cme ineh pipe a8 thowh supvocrted om the extreWe left. it 
then proceeds inte @n expansicn valve to vipe twa lLucume 
in diameter aud thence inte tie control walye. Thle eqa- 
peneion wan necessary supersonicelly to svoic Maving tu. 
actuel threat appear in the valve ag wes the caee With & 
one inch nigh pre@egure gieba type valve. wlth the velew 
open, the @elr then treveia neat @ unison joint inte the 
stagnation chamber, ® sectien of three six inch sit@el 
pipes, 29 total of forty-one (41) inches lons. Terenty 
inches deen this chamover in tha center ef the chenunel was 
installed @ total head tube of 1/16 ineh breee tats ting . 
nef. Flg. &, wection AoA. This preseure tap Res then Led 
through 3/3 inch eteel ripe to @ vresdure gefe, sr for 
finer @eskurements, and @8 used in tanueetion awaith this 
report, by Fuser tuving to @ muiticlie secog@eter sbare 
this eteguatien preerure wee rega in lachet of mertars. 
YOirty-five inches sown this stapsnetion chamber tee fioe 
wee converted from that in a ecireplar erose-sectlon of #lz 
ineh diemeter to 3 rectangular creas-s¢ctlonr, tea oF ote 
inchea, oy meane of a hydroaetonme Weld, six itnmches Lome. 
chia mola wes east in the plpe ite Agdreatone Sy meone of 
@ S00Gen plug cut to the required dimevelone on ® Lethe. 


seGling in @1i the aleve named secticne was Betcenitened oy 
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14. 


the use of haro compealllon pea sete ana Pefebtex g2 phe cet 
pe ate. 

Poliokvinpg the flow converter wee tne nebele 
blocxw, eut from plexigiess, the design of shich @omeers 
in Pig. 3. This noszle was secured to the sternsation 
chamber by @eane of elght half inch bolte with the Seede 
countergsusk in the enc adapter plete. vealing O28 Made by 
the uge of 1/8 Lneh rubber padding between the ene ole te 
enc the Plezgiglagea pulled tightly by means of tne noleins 
colte, The threst dimensitona of the nozele were F.i80 & 
2,00 imcheé& a@nd the nozzie wae of the wedge type Bits « 
Slight rounding at toe throat enc bad a downstroan élverpe- 
nee helf-angle of four degrees (49). It wee ces ipmed 
eaccorcing to the Methoc of Charecterietice by Nueeamup 
S6nG the reeder ile raferrec to the revart by a. os 
sollenberger, wef. 10, ae to the eupersonic flow cheretier- 
istics of the nozzle» subsoniceily, im the viciniby of 
tha threet, the flow avrpesred gatiefectory ag evicenceda ty 
a yery stesdy Sanemeter up to 46 #aeh nember of G@oprox imately 
165 or «90. Avove this, slight fluctuations ef the @ereury 
WEE HRotlcean indicating weaeteudy comultiome® saa yoseibly 
errornevue pressure readings. 

Tne probes, ip. 4, usec to. weseure the stetic 
nresectre in the nowgzle @n@ to Loeert tOe rletinesn elre 
el@etroce into the flow wareliel to the atetic tube (weno 
algo ae the positive @lectredg or ci*tte), offarec slit lowly 


in conetruction. ‘fhe original etattie rote #68 © BLOWOer 
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hypodermic steel neecd.e Silver solcerad to a 1/14 inel 
vrees tube i/fe inch leng, mfiich in turn wes eliver soldered 
to a 1/4 ineh brase tusve about 12 inehes long. This 
creved unsatisiactory ea the needie sae not steady «hen 
Subjected to gir flow, and finally enarnved off at esurer- 
fonic greeds. The eventual @aolution was to use @ 1/16 
inch brass tube one inch loag aa the static probs # ith 
the etatic orifice eignt alemeters pack froe the »rsint., 
This wee then ellver saidered to a 2/6 inch ates. tube 
about fifteen inches long. ‘Similiar aten! cenetructisn wee 
necessary for the platinuw sire holder to svoia unsteed- 
inesa. Eventu@ily it cos@ieted sf the pletinum wire 1/Zi 
inch Long scluerea to @ steel secdle point ground free 
folic stock steel $/32 inch in Glameter and ahout 1, 1/2 
inches Long, followed by a heif inch piece of 1/4 inch 
brass tuce enc approximtiely fifteen inehes ef 2/8 inert 
@teoi tube. thie slaw iscresage in thickness sas wuve im 
eruer to avola any possible disturbance of the floe neer 
the point. As there wae to be ee auch #4 10,000 volts of 
electricity scrose tnmese cropes, all surfece® exterit tde 
platinum wire ang the 1/16" tube of the giatic prote ere 
thes coated with @ plaetic inSulator, Acyrolold, to # 
thickuese of 1/16 to 1/8 inet. These rroves were fh etened 
Gipni inches dacu« from tve prebe tipe in vlexipi#ee Doloers 
which, in tarn, were @eourgu to @ RODgeENn KEPTOrt. 

Yee support (Fig. 4) eee &@ Seven inch piece of 
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= X 4 inch wood cut to @ wedre sm ped lewaits Ode and 
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mounted by screwe to a 4x 4x 1/4 ineh stenl slete. This 
chate with two 1/4 inmeh bolte as guides, fitted on ® steel 
track teenty-four inchee long and it coulée be secures in 

eny desirec potition by tightening the bolts. Thie errwole- 
tent, then, allowed the movement of the srobee farwero and 
eft to @ny Gegirec aletance down the midale of the tunel. 
opacing of the electrotes @part was eeccomplishec by wrely 
relocating the platinum wire probe holder inte the deslrevu 
fet of apecialiy loeatec holes in the worden suppart. 

ion order to obtain the glow Clecnarge 2% the tip 
of the pistinum wire lt was neces@ary thst a vyoltepe 
Supply ana @ meane of Meceguring the current flow be aveii- 
&blie. From the Work of previous experimentore, & voltege 
gupply of 10,000 volte was deemec amrle xe wes the avility 

{ 
to measure amperage Iroa zero (0) up te ECC micrommveres. 
~inee the effect of changing needle palsrity gas ta be 
lavestigetec, two eimilar electricea: arranrements wers 
mecde, cifferiug oniy in the polsrity. The elrcevit ciagreas 
GS npear in bige, S&S, U, ene 7 Bhd ® wieture of the cantre? 
eanel @ppeere im Fig. 1. 

Beeentisliy, the petfer supaly cirguit condleted 
of ¢ Yariac to controi the (titm Woitage Us the poser &ecply 
evich, id turn, was B@ble to Geliver gr to 19,008 Palte 
Girect current. In thi® ¢clrecit two ewitche® were ineteil- 
ed, ene te the file@ent amd another Tor the bigh voltage 
fice of the po®er fupyly te be used only Biter time filement 


acd bean @licwea sufficient time ic beet up. iTnere ware 
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tac such power sup lies. 

Frem the outout termigelis of the rower supclies 
two Bimilar cireuits were origineted, differing oniy in 
solerity (Fig. 6 and 73, circuit one being cmed to teat e 
notitive platinum wire snd circuit two tn teet & repetivg 
wire. «A Voltmeter with 6 three-way esiten incorperel Lag 
various reeistances w@¢ Iinagtailed acroge the line tm very 
the volta¢pe as desirec @nG &ieo &@ microamseter wiih & torme- 
way euiltch with verious resistence io S@liow wessurice surrest 
ov three different renge sc&ies 0 - SU, 9 = 159, ena © «YL 
mieroemperee. Toe pretect the mleroammeter # veon tube wee 
put inte the e¢lrealt and to limit the current tnrengh the 
voltmeter ® two megohes resistor end a 1/200 empere fuse 
was plecec in the iines Sowever, thie latter wes found ine 
edecuete a6 no fuse coula be obtained with bhifhn ensouph 
goltere rating. Gsensetuentliy 1t besamea naceasary to iscreaeme 
ine reeistence to four sarohms and use mo fuse, thue Linite 
ing the current te the meoximum aliowebie. All registers 
were aeasured to tro cecimel tlacee by Moane of & Hheht~ 
Stone oridge resigtor poz ena the voltmeter e2litratec 
accoralng ly. 

Yrow tho large reaistere eecrees the line. Lt 
became necessary to uet wxtra Heavy co-axial c@hse (Line 
Gnd ground terminels in winvte Gesing) to bendie toe nied 
volteape. frie cable ema tmen leu to the oFober., tee High 
Yoltege line poing to tre piste or etetic tue Boe Liw 


srield ar grovuna cannmetion to the wire prove. Tus, & ue 
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the cireulte were rever#ed in volbrity, stvweclkinge one cable 
au above fPaYe & NOPFStive “ire hile the other, a vositive 
tives. Yo lasure ageinet leakege, all high voltage lings 
Were Wol. Separatec, Sil connections meade very secure, eny 
sharp coraers were smootted reund and the orebes were in- 
Sulated heavily with Acyreloid. 

in order to obtain pressure Sessuremente, Maoh 
numper of sero) for dry air, tne glées jer containing « 
moiature absorbing chenical in the Left of Fig. 4 wae Uted. 
{he plaetic cover incorocreted a flitting for toe suction 
sump lead, @nd two terminalis for tne electrical leads. 
Yenuginog etraighnt dom from one terminel was a pointes brews 
strip to which was soldered toe platinum wire. Tene lap 


> 


verticeily from the other terminsl was a imo inch piece of 
aoproximately L/2 inch thletk solid breaes. hunoine —s 
tne lower and of thie vreea, and verpendicular to 1% in the 
ujrection af the other terminal wae @ ateocl machine acre, 
throuph tae ene of Bthich, in & varticai direetion, was 
secured a ome inch plees of 1/i6" orage tuning. Thea ihe 
@iectrodes were similar to those uged in the wind tunne. 

and the spavlne wea obtained oy adjusting toa acrenk Ho loioe 
tus prase tublazg. The weiomater wen ettacnd to the sguetiioan 
pump lead to weasure the suction in Lueches of tercery aod 
ag6in to inewre Lagulftion, acryolold #48 ubed Seevily. Th 
order to @void any poseltie tontizetion of Th@ Bir in the jar, 
tne Bir was changed after eect set of Wwetlreasenté at a 


marticul#r presaure. 
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The test date as recorded in Fig. 8 to Pig. <4, 
were obteinea by Gliding the proves, keeping the tin of 
the pistioum fire just opcesed the atatice oriftee, Lots 
the tunnel to the desired loeation and securing ihe sen-ort 
to the stesl trac by mesne of the 1/4 inch solte. Une 
fortusstely aque to vilorstion trounlee the length of te 
cantilevered probes ned to be ehortenec uotil the eteilic 
orifice end wire coulc just be locetec in the throat, 

Thie unpredicted difficulty eliminated any testing upetreeu 
of the throst and all data had to be Secured cither in the 
toroat or, @8 much @@ posible, downstream of the toroat. 
The letter was of couree Limited. he fiow in the throat 
coulda just te sileowecd to reach souie veiocity sna then 
cdifituse @egsin euabsonicetiy aft of the throat. site iB 
Sometimes xnowd as the first erltiecal sreesure ratio. 

if the flew reschea tuveraonic croportions et ony tine, 
the static pressure readings eft of the throst were erron- 
eous for subsonic spesde. (ihe only exception to this 

mey be 6t tne first critical preasure ratio woen sith 
certain type taroets a emil sunergonic replon may Sroeer 
near the walis in the tiroet. nef. Re. S$). nomeelere 
between the #t@tic prone @ne the tareet the sunpereonic 
flow would neve to bave trosen aowa through 6 siock weve, 
with @ correspenuing entropy lose. These loeses wouls 


neve to have been conputed and the stetic nreBbeur® reescitie 










= eC oe vee 
AS of <evmeers af mee PeS? mee 
ah ed 
| eat Remams Peg oebe meee et 
ieee Ee ee) See eee of ies 
a ee eee ee 
1s Ae att tet SOLENT ot ome her erly s 
Os 116 eee ee 8) ee eer erereiiee 
ees FA Kl RsAeRY & FOOL eherE Eee Eat sOltiye 
cei teer Veh ed eek ee deed tA eet nit 
oN a enllle eevee ff 4 oe Ue] fh) emt sere ott we 
rE eee) 
GE) Gay Sihemie® chnee Gram o Bomts 6 os OL bine 
OF eee ode ee we Ebe pl tatindee “heme eoetion 
ee 
2) HR 68 GEdce ee seme emiders 2668 ae) 16 
<eriie ects Gteel) as Ge Chi GDLaEEN ees cdte O0bbds ott 
(Ohm 00 eel ieee Gree Me SHEETS Fe ee 
Ole ete AI orem te ie A ee me ee 


Oo 





» « 








TE TE elt Seems Creme # deem amid Bheteme 
as AC Cee alte ah ae dee <n em 





mids 


releted to @ new etagnation sressure (Poe AnY Gownstrean 
testing wae then Limitea ts56 the first critical preasure 
ratio end subsonie diftuaion as dictated by effective eres 
ratio. #@ @ retult, @11 teeting wee made in the vieimitr 
of the threat te a point L 1/2 inches Gownstreem. This 
Giso greatly banaicepsea the obtaining of data, showing 
the effect of méch number 8t% canstant preseure. AS # re- 
Sulit ali data nea to be referred to tne cuarecteristics 
curve for the perticuler statie pressure unger no flows 
concitions, ana the effect due to Maen number noted. Unis 
ai @ few isolated enpots Was 1% rostible to observe te Sach 
uumber effect 8t constent vreasure ancé thie eluost aex- 
Clusively la the Low Steed range. «aupergsonically, of 
courfe, thie sroblom woe eliminated. fburtherzcre as expecti- 
ed since the sistinum @lire waa directly onmesed the st#@tic 
orifice, no efiect on the pressure reedings was het of the 
Bir flow Beecurements. itn er without the sire nrrobe in 
slece, the static readiags obtainsa were the same. 

The epacing of tus electrodes, whieh -rowed io 
ve Very igvortent alan ieft something to ce OGwsirad. #l- 
though the soaciang #42 Gaetured prior te eteh ran aaa chace- 
4a aiter tne rum, theta wee seilevec te be fowe Diese in 
toe arrangement of approximately L/tt incn. nie could 
alter the regulte#® signific&utig. Thea too, #ince tne 
platinum #wire is smali (.0US ig. Gdiawetor), 1t too wey 
neve beer atiracted electric@tiy towarde the -clete OF eFa0 


bent slightly cue to the air velocity. Thiw @lettyle 4s 











ot cee © ot berelen 
208) een Or wits weed bee pelseed 
24 hart ite meee Ge alte 
ee cee gepewer 116 seeeee © Be) -nri 
ome ty J veiw 8 a tee ae? & 
s00e te Gere es eC feyeemionae Pasueeg ware 
0 RNR) FReenES Fe eee mute ce downass 
| | Oe ee ee Bi 
Ce PRE we OTP ET CP rere TetnT se Pe He 04 reir 
I 
‘WRRNEe Sweet reer 92 ee tpare enreteeE eee 4 ope 
ee ee 
ee ee ee ee id 
ee ee et er 
ee ee ee ee 
ee ee an i 
eer wr a veer erie «sepemncsem wy (4s 
ee a) et) ee) 
her ee o 1) eee ott 
ee ee ee ee en 
RS Lee Wer Wm VAD bre Oe ee det et Gere 
we tr eye YO Never Be ork cary we ww te be 
Meee CIP eee OF) Mee tniens Se ere oY 
Se en a eet 
Pt OT Re ed HO, ee 8) onle ive 
ee Re OPE ew erred ef Metres eettertin eee ve 
TeRDAETe © ee ee ee 








- 
e 








a 











zi. 


Hitraction @B& @oticed ence during stetic siressure teers 
in the jar. Visu@ily tole aia ast entetr to Nexren in ine 
tunnel but the bumain eye la & poor evelustor of wary sail 
Qlelences. eopnifving gliaesee were syeailable but due to 
8 error in econetrecting the nozzle (solvent was #@i lowed 
to pour down tne ee@lis}) the original plannec ercel lon’ 
Optical properties were Gestrovyedq. Time wee ipeul! ie Leut 
to have another nofcle constructed. 

wefore taxing cate, it became evident iret tos 
wire hea to bea “burnea in”, Lee. it hed to be turned #itn 
a high glow for eever®! minutes. Thie in effect, aa 
observedo under tne Microecove, had the result of siieetly 
rounuilog the Giuut eases ef the cut wire. The cherecteriet low 
enanped Guring thie ourning in with the current cecreas ine 
@nw it waa only when the eupes were rounded auc ch#retier- 
l@tics became eteeay ana reliatle that teeting eoulo be 
accom™lishea. This verifys some of bucue' Bork as tne ion 
velocity 1a caoanreu by the polat sise ang Ss-ar mere. 
surming in st 2OQu micro@mperes for two to three «ingtes 
Troveac to t@ B6tilsisvtory. 

the Gate wes o teined tien eli@riy <y seturicg 
the probes in Dvlaceée, af neser the turohit, omc est@ lewing 
ay air fio@. Yhe etLa¢ ae tlon mre @eure and static treataure@e 
Tere feeorced irom toe mwino@eter Oc ie cheareclerietica 
G-tained tv) incresesing tie voltdiw Ou meting the cerrwat. 
Thile 88 generéily coptiovec until) tie wire egerewe &€6 


evilaenceu of &@ Ssnuearp sroc in current, sum Bau Mie 
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ovserver's eye. TMe plow eee clearly vielors in subdued 
Light at Bear Btmospheric pressure anu very noticeakie ip 
Gapliight at recucecac presstres. 

teeting with snother size pistinum eire (.001 i., 
"28 Blec attempted and with cprosed oo larity. Th6 i#tiaer 
wea acccmplished merely by ch@nringe the leags te tie 
“roves Ong using the scther circuit. The preesure neabure- 
ments in the jer sere Conducted, eiter securing any Lae 
see, by setting 8&8 ceslres nressure by the use of & suckivn 
pump @e reac froh the ~8noweter Stid readias the ¢€.ee 
charscteriseticag., siter each preegeurs, the alr SBe 2.Ligseu 
to return to B8tmoenpheric conditions to diame. any 
mougible lonigation of the gae. Tnis last orocedure 
#48 mo necessery Gurincg teste in the Fint tunnel, <eince 
accoraing te nuchter, @n electricai ileid @onut @ beduy 
has a strong iniiusetce on the alr stream only if a hien 
intenelty field is eet up, (1lUv,00u ts Bv0,UuU0 volte, ana 
then only ap to velocities in the order of 6& {t./sec. 
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ire Geta a onutainedc apomars in Fif. GS ts Wie. w4. 
in orter to ottain @ Zero Bech numer curve &t &ny tresgbure, 
the Geta af piven if Fip. @ was cross pletted et conetant 
amperage in Fig. 9. These curves at the desires preeevree, 
were then compared to the dste tween at the fam@ ysreeture 
but with impreseed flow. Aé the alr wae at ell tines 
extremely Gry, mo correction necc be made for humidity 
ana, according to the Werk of ferner, the glow is in- 
eenslitive to tenperature, For @ narticular errancesect 
of eiectrodge Wateriai, elze ana enpscing, ihe only 
wearilables expected to be encountered were mresgsure sud 
velocity. It m@y De that this assumetion wee is errer. 
fae pletinua wire used tee siwaye epprox meteiy 1/28" Lone 
and for @ se@emingiy poecd reféton. Gn severe: scctsions 
Siree L/lo” lone were used ana tue cnsracterietics were 
notec t6 be sLliphntly Gifierent. With zero velocity, +e 
eaperage with tae Lonyer Wire armetret one to to Yicre- 
amperoa higher. Thus it may ve in the Qrrenpetent veesd 
th@t the curreht i& réiStedc fot only to the ¢ige wire, 
ine point site and twee arecing bet@een t/& Fleciradee@® vat 
leo to the .ength cf the Wire. ini® is Umeerstencoblle 
&@2 non Bore srek is Sabjlectead to io® Youle rdwent Gne & 
ereSrvexr exyacenchie could Veew DPilece, yieldise sere current. 
So @9cid tAlS poseicillty, the Sires ware cet ts 
epprorlebtely i/2% ine lemeth for €21 teete. «ith 


impreseed yeLrocity, al efiect of thie :sopPth covle Slew «© 
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expecteda se @ lcnper region of ibm flow anc @ frekiter 
numoer of chsrpe carriers aty be ful jected to deinr Clow 
Wav, A Wire too Loong @oa elender apuld, of courte, mot 
pe fe@fible a8 it Boule be aubject ts bending ané vibr®iion 
gnen in a flow streém. This possibLiity ehoule ie 
Laveetigeted further. 

twweciately evicent from Fig. & 8nd 3 ies tome 
tne glow alscnarpe is very sensitive to “reesure cheuces 
with the intensity increseing ae the fresé@vre is reduced 
Cue io the reduced density, Larger mean frees 2a@th of thw 
molecuiees end diffusion of the eiectrone. Tats is es 
exvected @a0c tnus it lenas iteesif to the vo@stluLlity of 
mehaeuring vrestures in Bind tuncsis., Lhe treesurg oovlia 
SO taored into 8 tigntly sealed container to elimiomrte the 
afiect of Hach numler ene characterietic reecinga tawen, 
giving the preesure eng the corvreaefponding Watn numuver. 
Bithough & preBeure eurvey Gt high pressures wee not 
incluaea, it is expected that such ples dizi twerre 
cHaracteristics cen ve ohtalwen eid tifiue extenciuy the 
plow's vee to reacing stecwetion ona totel sean orweeurer. 
“% survey shoulo be @sue Sf tune characteriwvics et higa 
SYressurel ene it Lae expected tht yvoltape im tae order of 
£U,00U t3 3U,00U volte eerl © reuireo,. The of ip ital 
Su. vey 488 conGuctea with & smeliar wire, UWHeeely, .vdIl 
inches in aiameter in @n emdeavo: to corpel@te rreviour 


worke wcoo@everdsi teste @Qere aece 4% AMES HemMOere Helow F.S5 












eee 
© hast oe Me a RYeP ot 9 ae tees 
Ce ee ee eee oe 
Oe ee ee ee 
us fee ot terme 7F ce ee tepert we 
ee ee ee ee ee 
= (paste? enreaseegrs: 

oo ee ee oe ee 

 stRSeRy ar EINY RD SHES =? OeeEET® sey way 
en ee ee ee 
BP Oe eR ET) Le 2 oe 
Ce eee ee ee 
+ (Ue er or eet eee ee ew eee 
ss erent eee mm 
ASM st 0 Cale Ss HE BAIT TNO! eT » 
ee ee rime 
ewe Se oleae ite a 6 ee ee ath, 
de aie fee NW rt women 1) ames. 
rleee™® 6éte Ce OM ot) eee TT ee bes 
oe —_At=. de! to aatvebas eo cee Pye pe! sew eee 
Cee eerd Gee belel eee weer ends mieery OF gee ieee, 
abe (6 eubld bwevuavets oo Ve Cee ee Winall sorve « 
+ ames oe 4) Genie (ee Cedeumme vi 11 oe wari tees 
dive ait <tetiewes wil Jéndh of lal Wiel a whi 
oe eee pele rhe 6 ele Oi 108 (ree 
== — eo ee ee 
ee a ee 

































sith very erratic rebult® @uc oo reprecuciBiilts of 
results. at tests Suave this 880k aumber, ne surrent 
coulé be orteainec and lavestigation showed toatl toe ale 
hea gent it@eelf osca around the Lasulation meteriei of 
the prebe. <&t Bunersonic geneecs, the weecle tes bisen 
éuey on four successive attemvis ana Lt fee eolicluded tort 
tine wire wee too swell ana flexisle for velocity ne@sare- 
Menta. ao1ill teste were then canducied with .vod inch aile 
Fhich proved to be gatiszfectors. 

wimbilériy the liret tests were to ve wade aith 
the Piatinua wize as the positive eiectrace anc it @48 
Gxpected that the current woule be very et@@li. in every 
Bttemet, arcing wae experienced belore any aupe.ace read- 
inf® Gouid oo Mece. The alcroammeter oeedie was oxgerved 
to Make Geverel £fali uneteeny “wovements just prior to the 
ércing wut pisvea insetisitive to aay current thet my have 
seen Llowing. it wee Llemectately apperest thet a nepetive 
ire @8@ Gore Sensitive suc useful ano neo [urther teate 
Were Mate vith @€ fpoeitive wire. 

in previous Wor’ with direct current glee die- 
cOeres Snekometers, tre Fremteet dissavac wee Wd been 
tie OUYAENS Sway Ol tne electrodes. Notaver, im @Ll nese 
oxperiments it saf Hoted 188 gimiler mate: 1@L.e #ere used 
for @nede anc cethene aac the Srramemett of clottredee 
eee vory sywmetricei. Enie burning bemy it Selieved cue 


co te nign temperature due to Durning, oF tdelion in estliva 
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ovyeen of ciecharga ve Ot Lower tomperature Bne clthodg 
@puttering. ihie burning eway was estizigtctorily Sveidea 
by using an @eymetric®: errengement ot electrodes fs 
Sugge@tied oy Fucks, using s noble metal, nlatinus, ailty 
ite nigh resistance to oxicgation and ganerel-y recizle\ing 
ine amperase to @ hundred wicroamreress or reduciae toe 
Voliage i@meciately uron amy eviceace of eruiterinpg o7 
@pardcing. It ig to ve nated that treneltion to se ™rtins 
Was ery eh@rr anc e&re hed to be taxean tc reduce the 
voliape juleuly, less roasible Gamare to the inera lL lLetilen 
result. 

the GSta oft#inea Bee recordec 4&8 @ fumetion of 


Bach uncer &€8 &@ Daliserter sints the work eee cerrtee awit 


feng 


in @ wind tenmel. noawever, 8&8 the local velocity o 
gound decreases leas than 190 ft./@ec. ever tt retwa of 
Hach numbers due to the tempereturé Gros, it ie to be 
anderetooa that the velocity change if ¢iagei Linger, 
wsrying from 225 [t./seo. @t @ Bach sunver of 1.84 bo 
luda ft./@ec. at & * U.99, Thad for each on@-tenth chinge 
in Mach nu@ber, a Gorreenponalug change of 106 ft./eec. way 
76 SAFuGeU 2S aDproximetHly correct, the Orror OOt B2ceea- 
ing 7 f{t./sec. The eternetion clesler teepereture eee 
Besueeda cometant for BLL ruse. 

in Figs. & 0 lO @re risttec the remulte 0: us ing 
tne Bieectirotes Gils incdher erert. Lametisinlio tt te 


eoviocvs toet the gic® ie Gensitive te 2a6h eomver but ooF 
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until @ Mech number of ebeut ¥.30 le reached (S8i ft./sec.;, 
many tests were conducted et lLewer Mach numpere, ade on 
oecéeion silght seneitivity noticed esrecially at low 
aaperape. Uowever, the gaiarliy of regultese ehowet fe 
displecement of the curve and @s the curves turned toonries 
a vertical tasrent, resulte were erratic. They ney Neve 
oeen cue to gilgnt iluctuaticne in the volterze 61 topee 
critica: polats or poseitle sputtering. Inis Wek of ra~ 
Eponse is underetancalle ae the ion velocity ia very olee 
cComrsrgd to the velocity of flow of the air mslecules., a6 
toe alr flew if incre’secac reeponge could be exrecten ead 
€e@ incicatec, tale wee true at all Mech numbere sbeve 
Uso. Fig. la ghowe reguite st the seme oreeeure for 
alfferent velocities indicating @ marueda cisnlacement of 
the curve for tne incressed velocity. The reversal oi the 
curve @t the loser current le expected te be in error 4s 
in #@ st taste, the lower limita were aot fell Gefinew. It 
ig @iao wali to note thet the coint of ignition appweren 
to lacre&’se in current $6 the velocity intcredeaec, 

Pig. Li gives @ pood comparison ef the she VWOcb 
nuldijer 8t t@o different préseures Sria while Lt indicates 
Qe very @igiler eftect iu the low eattelwee range, ihe 
sisher ereBbture @pleére wore seusitl®e esa the current ie 
inefeeseu. os aeview ehoulcd ve foatructec t@t would 
Bliow the teeting of the sme vaeiccliy us bo tae seeec of 
founc Onc @lightiy abova, at tee #2 am sre avurh. och & 
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cf ine probes 8a0 & very wll anela converpencse to tite 
throat. Tnis smell angle couvergecce would oe neceerary 
&Einee the @re@e ratio controlling the wWeaeh neaber from U.40 
to unity only chenges from 1.56 to 1.00. There aleo #houid 
ce @ means of chanplng tne stagnation temperature, thus 
chenpinmg the velocity at @ conaetant Mach number. The 
tunnel used coule net Ne #0 Gesifpned since, se it wae be 
fe uBeu Suberscnicelily and had @ enell throat, this 
pouncary layer could nat pe allowea to build on @aceerlvely. 
Repreaducibility of resulte et toie 21/5 tneh 
pectug wae [Sir with very similar curves resulting, merely 
beince alaeplscea siigntly, and this generelly towarde 
higher asperasce for the eame voltages. Theee fluctusetione 
it ie fearea Mey hewe been cue to giight bending of ihe 
sire or vinrations cue te time force of tre fiow. The Birr 
Sroce Bae always at 44 Soele to the flow, due te the tuick- 
nese of the vrohes ane to ingure goeoe lusulation, sac wny 
bending wegic save vean torerus a cloter enecine ane 
corresmonoilbgly his ner current. 
The werisiion in voltepe at constant current 
annpeaers in Fig. 15. Tere is fpeoa Senhsilivity wr to 
a2 .70 tor sahperafe below le eicrosewps ONG ut to 8 8 .78 
for hijpber asuperage tut Soove toes iisite toe eurves ate 
“mixed ena show @ aGrop im Soveitivite. There if a» so wron? 
theoretieal reaeca ipr thie crop tn the vicinity of 
a 2 i..U ave it Mey Ce Gove to either poor SEDelive nial 


re@ults, © s@nulng Wire, of a decrease io Bensloivlty a) 
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lower preeésures @8 all tests in thie regine ware contut ted 
necessarily at reauced pressure. The seatter cf nointa 

i@ @iso beilevec cue to tne [set thet the Mech cumhere sere 
obteinec at verious etetic pressurerm with the esesuention 
tset the respouse age simiier et ali cresstures. This 
G¢uumption showld be c.osely investifatea. Theee eurges 
G6leo indicate thet sensitivity to velocity car be wd et 
lower @ach mumvers in the order of 0.20 inateed of ea 
evidenced #t Uu.d1. 

AL constent voltage the sensitivity to enowrape 
urap @8 velocity ie increased Ls food but the range is 
Gefinitely liniten at each voltage. sensitivity ts sued 
¢t @ perticuiér voltéze until @ neer vertiesi tensent is 
experiencedc with reapect to current. Yhe pressure ie « 
yery Laportant fector here with e hisher voltege reguired 
for @ higher pressure. Thus the curves scownh fre nerely 
reprewteatetive of whet occurs since eeaeh Le slotted sear 
B® range of fressures {nence tne sestier of cointe) e. to 
these of iower voitese Being tée0n aver a reducean rresture 
range. wsevertheless, food sen@itivity can he ex-seted 
@id @paia conetant pressure Line of censtent voliepe eanuet 
be obtained. 

In Fig. 17 to £4 tne Oet® obtesined fol # i/* 
incl electrode epacing ie plotted anc as is gxhectad, 
hipher voltages 6re re\julred for the lear@er esc in . 

This lerger epecing, NoPever, Beis to8k the anade bb 


chthede trévei ia ere@ter aia tie ivas Gre uni ltevter te 









ee 
eT -nane re 4 Ch Temes om 
py ae nme 2" om «l Gee Werke rie a 
088 waren S1 rake semper 26 Geet arme 

pee oe Cap apes shi ei 
i ae 
Oe eT ee ee ee 
ee ee 


| “00-6 #* oes 
ern a ThNYI Sime ane apart ay Setesowe fe 


ee ee 
en a oa ee 
> met «mee yee 6 ihe Gotrser TewEllary ure 
ee ee re ee 
LE AERLI ey Verein batt) em teret) Frere reer 
eee 
tere aaerain 9! CUS Gay Wins Te’ 6 Oia at 
Aen pemnsay (8 Denenne ee mend Tummy! 84 eure 6 
FES, ET) « S00 Gell Gls Geeldbs jmeek 46 chee 
Seb kanes cme VIP Si oe 6 5n deat Wee: oe: 
(eh WOPVLYE SENS As SHEE) vVesens) fhoteees & Mb ee 
at at 
ANG @ eb pedals 40m mt Lm aan vibe a5 

- ~wtanene ol as ham ed mabe 6 oe a 
WA OES Pelee tk dN ere eae me eMihes couple 
on anat oad Nahe ey —e 0 eel 
_ Scams om oa —- meets 66 (etme & . 
























the fiow for @ longer time. thus the seheitivity. 
expeclelly &t iower velocities, ehoulc be incre®sed. such 
lie the cee experileneed (rig. 19) with reeuite obte inea 
at & = 0.18 (205 fui./sec.) and from tne ylots of conetent 
CuUFrect and constant voltage, reeaults may oe onteinasle 
wite {immer equipment down to M ® U.13 (145 ft./secs}. 
whould @ probe be Ge@iredc for very slow fier, it is 
antleipetec that .0G! inch #ire with a tergs anough 
esecing Poulc be More sgenzitive. Hhoerever, sinee flo ef 
such emall megnituge ia gpenmerally of little interest in 
aeroaynamics, the poseipility wea not investigetad. 

Leet at esilphtly cifferent cressurese (not 
exceeding &" He. differential) up to a Bach number of U.85 
ano wed axcellent correlation of deta With the Wech nuw er 
efiect betng very cloae to constaat and the reproduelblilty 
excelient. Avove thie velocity teets could only ve eon- 
ducted @t one pressure for eteh Bach nunber out the re- 
vroagucicility remeineac fooa. Toe wire proWws wes net Be 
inclineca to the flow #6 Bith the smelter eanecins anda the 
Vinorations @Pyptrebtiv #ere reducea. 

ine variation in volt€®re at cobetelt anperere 
vac similer to that at toe eipht Inco ewecinog nut Wes & 
Littila Bore @nhbitive ama reetricteo t3 A Nach humber of 
U.55. The curvee of comstant voit@ac Were Sten aistiier ot 
uleslayea B greater Bensitivity. <Ageim conetant creesdre 
Gurvee wre es@ential. 


‘hue Lt cam ba seen thet @yeciay aes ©  sfuloxao 
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efiect cotnh ew te the voltage r@imirec, tha renrpe af the 
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saa the gengitivity to velocity clwence. 
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sinee it ik ineensitive to temperature, Lt cannot be Used 
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would be in tne oreer of ® 2 1.05, ai: due to the coenre 
in temporfturee. #1 109@ thie @itituce te about 100,000 
feet, the Bach number would be constent awe to a conetent 
temperature Out the preesure would continue to dees. If 
the velocity respense of the pick discharge is irresavective 
ci rressure trie inclo®itene woula be ine e@me Bi ali 
&®itituces Gkich would sive au incorrect Bacn timer. ai 12 
la Teenvongive acecraime to preesure, etbove 20,U0u it. Lt 
Wold SHOW @ Chanpiag regronee cut the Bach number SBould 
mot Oave chenaped. 
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GCG ode Lhe 
From the foregoing study the following con- 
clusions may be made: 

l. The glow discharge cherecteristics at a wire point 
are a funetion of the sasteriekse, size, specing and polarity 
of the eleciroces. They mSy alse be &@ function cf the 
length of the wire electrode. 

ee Tas Elow adliechHrgese 1s Dresesure fsenkitive sot ee 
guch lenas itself to uee 88 8 peesible treseurs rrobe LA ® 
Find tunnel to measure @uch items &@¢ stetic sressure ed 
quite poesinle, high stegastion anc teteal nead preseuree. 
wees voltage le requirea to mpsintein & conetent curre—t 
66 the pressure aacressod. 

we ne plow alech@rge if e@lao velocity sensitive, 
the sensitivity enc raésge being a function cf ifs electrode 
gpecing, and aire elze, Righer vaitage Le required ta 
Mintein «& eonstast current ag the velocity increases. 
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Db. It i# necescmary tft the @ire electrode ne tate 
the cepative @electrecé RA Bo Pastite Goulds Be ote ined 
when using positive Porsrit). 

&. The burning S@ay a1 the elecimedet previsuely 
experiencec, Can se avelidee bF using cifferqai flee 
electrodes of aiffer nt mterisile® efty the @.re @.ectrele 
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7s The glow dlecharge, while velocity and rreesure 
resiponoeive, Csiaoot be used ag & WAaChMeter Cue to its 
ingeneitivity te tempereture. 

se The glow cisenerge, shen eubjected to sir fio, ia 
more genaitive to voltage cheapes et conetant current than 
to Current changes at constant voltage aud thle eensitivity 
increasec with Laucressing siectrods enecing. 

it ils recommended thet further etudies be cerrted 
out to deteraise the following: 

is The @ileet of Bire else aud lenpth on the che becter- 
letics enc velocity seceliivity. atres uc to JU.GL Imebew 
in clemeter shoula be teeted ia lengths varying froe 1/v- 
to L/4 inch. y 

mo. The veiocity effect et constant vréesure cver # 
fice rénre of preseuree, 

ce {ne Preesure faneitivity of tre glow at yreseures 
up to <So pels. 

4. The effect af alecitrode ¢pecing te veloetty 
eeneitivity over a Wieer Pasge, rreferebly From 1/16 to 2 
inch. 
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